The sulfhydryl reagent thimerosal elicits human platelet aggregation by mobilization of intracellular calcium and secondary prostaglandin endoperoxide formation.
The effect of the sulfhydryl (SH) group inhibitor ethylmercurithiosalicylate (thimerosal) on the function of human platelets was investigated. In contrast to known SH reagents such as p-chloromercuribenzoate or N-ethylmaleimide, thimerosal elicited both aggregation and [3H]serotonin release of washed human platelets at low micromolar concentrations (greater than or equal to 2 microM). Only a significant higher dose (greater than or equal to 15 microM) was effective when platelets were pretreated with the cyclooxygenase inhibitor aspirin, indicating an amplification of the proaggregatory effect of thimerosal by secondary prostaglandin (PG) endoperoxide and/or thromboxane (TX) formation. Consistent with this notion, thimerosal induced endogenous platelet arachidonic acid (20:4) metabolism which could be attributed to enhanced 20:4 liberation, presumably by activation of phospholipase A2. The latter effect was mediated by mobilization of intracellular calcium (Ca2+), and was not affected by removal of extracellular Ca2+. In the presence of aspirin, the thimerosal-induced Ca2+ elevation was completely reversed by dithiothreitol (DTT) which implicates SH groups in intracellular Ca2+ transport. In contrast to previous observations with other SH reagents, thimerosal had no effect on the inositoltrisphosphate (IP3)-mediated release or the sequestration (and/or extrusion) of intracellular Ca2+ following stimulation with thrombin, indicating an action on an as yet undefined CA2+ transport system.